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DETAILED ACTION 
Status of the Application 

Claims 1-13, 16-43, 45-76 are pending. 

Applicant's amendment of claims 2, 10-12, 16, 21-23, 35-43, 46, cancellation of claim 44, 
addition of claims 47-76, submission of references by Wyss et al., Wodzinski et al, Berka et al, Kerovuo 
et al., and four GenBank entries corresponding to phytases, in a communication filed on 1 1/23/2004 are 
acknowledged. 

Rejections and/or objections not reiterated from previous office actions are hereby withdrawn. 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 8/30/2004 is acknowledged. The 
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Specification ' 

2. The specification was objected to for the following reasons. The disclosure (paragraph 109 of 
U.S. Publication No. 2001/0055788) indicates that the polynucleotide encoding SEQ ID NO: 2 contains 
an open reading frame encoding a protein of 432 amino acids. SEQ ID NO: 2 according to the sequence 
listing contains 440 amino acids. SEQ ID NO: 1 was found to encode all 440 amino acids of SEQ ID 
NO: 2. While it appears that the polypeptide of SEQ ID NO: 2 comprises a His tag at the C-terminus, this 
tag is 6 amino acids long. Thus, even if one does not consider the His tag, the remaining polypeptide 
would have 434 amino acids and not 432 amino acids as asserted. 

3. Applicants argue that the polypeptide of SEQ ID NO: 2 has 440 amino acids because it contains 
the phytase, which is 432 amino acids long, a histidine tag of 6 amino acids, and a linker between the 
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phytase and the histidine tag which is 2 amino acids long. Therefore, even if the polypeptide of SEQ ID 
NO: 2 contains 440, the polynucleotide encoding the polypeptide of SEQ ID NO: 2 still contains an open 
reading frame encoding a protein of 432 amino acids. Applicants submit a reference by Wyss et al. which 
teaches the histidine tag with the linker. Applicant's arguments have been fully considered. Since the 
phytase portion of the polypeptide of SEQ ID NO: 2 corresponds to amino acids 1-432, and the 
additional amino acids appear to be a linker joining the histidine tag with the phytase, the instant 
objection is hereby withdrawn . 



Claim Objections 

4. Claim 46 is objected to due to the recitation of "wherein the exogenous nucleic acid comprising a 
nucleic acid (i) comprising a nucleotide sequence, (ii) comprising a nucleotide sequence.., (iii) 

encoding. . (iv) encoding , or (v) comprising. . For clarity and consistency, the claim it should be 

amended to recite "wherein the exogenous nucleic acid (i) comprises a nucleotide sequence, (ii) 

comprises a nucleotide sequence.., (iii) encodes..., (iv) encodes , or (v) comprises...". Appropriate 

correction is required. 

5. Claims 55-56 are objected to due to the recitation of "wherein the nucleic acid further comprises a 
sequence encoding a signal peptide or a transit peptide, a promoter. . ..a targeting sequence or a 
termination sequence and optionally the signal peptide comprises. . .., or optionally the signal peptide is a 
secretory. . For clarity and consistency, the claims should be amended to recite "wherein the nucleic 
acid further comprises (i) a sequence encoding a signal peptide or a transit peptide, (ii) a promoter 

sequence, (iii) a secretory or (vi) a termination sequence; and optionally the signal peptide is a 

secretory signal peptide or comprises a pathogenic In the alternative, it is suggested that limitations 

regarding the signal peptide be placed in a dependent claim. Appropriate correction is required. 
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Claim Rejections - 35 USC § 112, Second Paragraph 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

7. Claims 21-22, 34 remain rejected and claims 16-17, 20, 35-43, 46-76 are rejected under 35 
U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly point out and distinctly claim 
the subject matter which applicant regards as the invention. The rejection of claims 16-17, 20, 35-43, 46- 
76 is necessitated by amendment. 

8. Claims 16, 34, 57-58 (claims 17, 20-22 dependent thereof) are indefinite in the recitation of 
"wherein the phytase activity comprises hydrolyzing inorganic phosphate from phytate or the reverse 
reaction" or "wherein the phytase activity comprises hydrolyzing inorganic phosphate" for the following 
reasons. As previously indicated, the art recognizes hydrolysis of inorganic phosphate from phytate as 
the enzymatic activity of a phytase and not the reverse reaction. Therefore, the terms as written are not 
further limiting the phytase activity of claims 16, 47-50. See discussion in previous Office Action. It is 
suggested that if Applicant's intended subject matter is an expression system for making a polypeptide 
having enzymatic activity, wherein said enzymatic activity comprises hydrolyzing inorganic phosphate 
from phytate or the reverse reaction, or a vector comprising a nucleic acid encoding a polypeptide having 
enzymatic activity, wherein said enzymatic activity comprises hydrolyzing inorganic phosphate from 
phytate or the reverse reaction, claims 16 and 47-50 should be amended accordingly. Dependent claims 
34 and 57-58 can be then amended to recite the limitation "wherein the enzymatic activity comprises 
hydrolyzing inorganic phosphate from phytate". It is noted that if the suggested amendments are made, 
claims which ultimately depend upon claims 16, 47-50 and recite the term "phytase", "phytase activity", 
"phytase protein" should be amended to maintain the proper antecedent basis. Correction is required. 

9. Claims 35-43 and 46 are indefinite in the recitation of "sequence that is the complement of. . ." 
because it is unclear which complement is being referred to. Fragments of any size which are 
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complementary to the nucleotide sequences recited can be considered as "complements". As indicated 
previously, Applicants have not defined the term as it relates to size in the specification. It was suggested 
previously to amend the term so that it recites "complete complement". Correction is required. 

10. Claim 46 is indefinite in the recitation of "a method for making a phytase in a cell . . . .wherein the 
exogenous nucleic acid encoding the phytase . . .(v) comprises a sequence that is the complement of . . ." 
since a nucleic acid comprising a sequence which is the complement of what is recited does not encode 
the phytase. For examination purposes, no patentable weight will be given to item (v). Correction is 
required. 

11. Claims 47-50, 61-62, 71-76 (claims 51-60, 63-70 dependent thereof) are indefinite in the 
recitation of "at least about" because it renders the claims vague and confusing. The use of this language 
is contradictory because the term "about" can be interpreted as "less than" whereas the term "at least" is 
synonym of "no less than". For examination purposes, it will be assumed that the term reads "at least". 
Correction is required. 

Claim Rejections - 35 USC § 112, First Paragraph 

12. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

13. New claims 47-70 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), 
at the time the application was filed, had possession of the claimed invention. This rejection, which was 
applied to claims 2, 10-13, 16-17, 20-44, and 46, is now applied to newly added claims 47-70 for the 
reasons of record and those set forth below. 
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14. Applicants argue that the claimed invention is sufficiently described in the specification such that 
one of skill in the art would be able to recognize that Applicants were in possession of the claimed 
invention at the time of filing. Applicants refer to University of California v. Eli Lilly and Co., 1 19 F.3d 
1559, 1568, 43 USPQ2d 1398, 1406 (Fed. Cir. 1997) 2inA Enzo Biochem, Inc, v. Gen-Probe Inc, 296 F.3d 
1316, 63 USPQ2d 1609 (Fed. Cir. 2002) in support of the argument that the claimed invention is 
adequately described since structure and function is being recited in the claims. Applicants submit that 
the claims expressly define what is a conservative substitution within the scope of the invention. 
Applicants further argue that it was not necessary to know the correlation between structure and function 
of phytases to be in possession of the claimed invention and refer to Dr. Short's declaration, previously 
submitted, where it is stated that one of ordinary skill in the art would be able to make and screen for 
nucleic acids encoding the recited polypeptides. Applicants refer to an alignment of the polypeptide of 
SEQ ID NO: 2 and several phytases known in the art in support of the argument that a structure function 
information for phytases was available to one of skill in the art. In particular. Applicants indicate that 
there are conserved residues and a conserved phytase active site. Applicants also submit that the claims 
have been amended to limit the extent of amino acid substitution to "50% sequence identity to SEQ ID 
NO: 2". 

15. Applicant's arguments have been fully considered but are not deemed persuasive to avoid the 
rejection of new claims 47-70. The Examiner acknowledges the teachings of the specification, the 
limitations recited in regard to function and structure, the alignment provided, and Dr. Short's declaration. 
However, the Examiner disagrees with Applicant's contention that the claims are adequately described by 
the specification. Claims 47-70 are directed in part to a vector comprising a genus of nucleic acids, 
wherein said nucleic acids (1) encode a genus of phytases, or enzymatically active fi-agments thereof, 
wherein the phytases comprise the amino acid sequence of SEQ ID NO: 2, or amino acids 1-432 of SEQ 
ED NO: 2, with any number of conservative substitutions, and wherein the phytase is at least 50% 
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sequence identical to SEQ ED NO: 2, (2) cells comprising a genus of nucleic acids as described in (1) 
above, (3) expression systems for making the polypeptides encoded by the genus nucleic acids of (1) as 
described above, and (4) a method of making a genus of phytases, or enzymatically active fragments 
thereof, encoded by the genus of nucleic acids described in (1). While it is agreed that the claims are 
now limited in regard to the amount of structural variation such that the phytase recited is at least 50% 
sequence identical to SEQ ID NO: 2, it is noted that the structural variation recited is still extremely 
large . The polypeptide of SEQ ID NO: 2 is 440 amino acids long. Thus, the genus of phytases recited 
encompasses phytases having SEQ ID NO: 2 and up to 220 conservative amino acid substitutions , 
wherein each of these substitutions can in turn be made with several different amino acids, as recited in 
the claims. For example, if only one amino acid substitution is made in the polypeptide of SEQ ID NO: 
2 (99.8% sequence identity to SEQ ID NO: 2; 99.8% =439x100/440) where the amino acid to be 
substituted is Ala, there are up to 3 species which can be made since the Ala residue can be replaced with 
either Val, Leu or He. The structural features recited, i.e. encoding a phytase which results from any 
number of conservative substitutions, wherein the phytase has at least 50% sequence identity to the 
polypeptide of SEQ ID NO: 2, does not constitute a substantial portion of the genus as the remainder of 
any nucleic acid encoding a phytase comprising said structural elements is completely undefined and the 
specification does not define the remaining structural features for members of the genus to be selected. 
The Examiner acknowledges the alignment provided and the fact that the structural variation has to be the 
result of conservative substitutions, however it is noted that while there are some conserved amino acids 
among the phytases in the alignment and a short motif in the active site, there is no indication in the art or 
the specification which discloses (1) these few conserved amino acids as solely responsible for phytase 
activity, and (2) the variable amino acids not to be related to phytase activity, such that conservative 
substitution of these variable amino acids would not result in changes in activity. Furthermore, the claims 
do not recite any limitation in regard to where the conservative amino acid substitutions are made in the 
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polypeptide of SEQ ID NO: 2. Also, it is noted that one of skill in the art would not expect any 
conservative substitution to have no effect on enzymatic activity. In fact, the art, as evidenced by the 
teachings of Witkowski et al., previously cited, clearly indicates that even one single conservative 
substitution can have a major impact in enzymatic activity. Therefore, contrary to Applicant's assertions, 
there is no disclosed structure/function correlation for phytases such that one of skill in the art would 
know which amino acids in the polypeptide of SEQ ID NO: 2 can be conservatively substituted, and 
which amino acids to substitute with, such that the enormous number of nucleic acids encoding the 
recited phytases recited are adequately described. 

16. New claims 47-76 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for a nucleic acid encoding the polypeptide of SEQ ID NO: 2, a nucleic acid 
encoding amino acids 1-432 of SEQ ID NO: 2, a nucleic acid encoding an enzymatically active firagment 
of the polypeptide of SEQ ID NO: 2, a vector and a host cell comprising said nucleic acids, as well as a 
method of recombinantly producing the polypeptide of SEQ ID NO: 2, a polypeptide comprising amino 
acids 1-432 of SEQ ID NO: 2, or an enzymatically active fragment of the polypeptide of SEQ ID NO: 2 
in a cell, does not reasonably provide enablement for (1) nucleic acids which encode phytases, or 
enzymatically fragments thereof, wherein the phytases have at least 50% sequence identity to SEQ ID 
NO: 2, wherein said phytases comprise (i) the amino acid sequence of SEQ ID NO: 2, or (ii) amino acids 
1-432 of SEQ ID NO: 2, and wherein the phytase amino acid sequence has any number of conservative 
substitutions, (2) cells comprising the nucleic acids as described in (1) above, (3) expression systems for 
making polypeptides encoded by the nucleic acids of (1) as described above, or (4) methods of making 
phytases encoded by the nucleic acids described in (1). The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. This rejection, which was applied to claims 2, 10-13, 
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16-17, 20-44, and 46, is now applied to newly added claims 47-70 for the reasons of record and those set 
forth below. 

1 7. Applicants argue that the Examiner has not met her initial burden to establish a reasonable basis 
to question the enablement provided. In particular, Applicants submit that Broun et al., Witkowski et al. 
and Seffemick et al. appear to support the argument that most changes in an enzyme's amino acid 
sequence are not important in determining or changing its catalytic specificity. Therefore, Applicants 
submit that these references support the idea that most changes in an enzyme's amino acid sequence will 
result in little or no effect on its specificity or activity. Applicants also submit that the Examiner did not 
sufficiently consider Dr. Short's declaration and that the arguments and statements made by Dr. Short are 
sufficient to rebut any possible prima facie case of lack of enablement. Applicants argue that the 
specification provides phytase activity assays, and which amino acid substitutions can be made to make a 
variant phytase within the scope of the invention. Applicants also indicate that it was not necessary for 

. the specification to disclose a correlation between structure and function of phytases to enable the claimed 
invention. Applicants refer to an alignment of the polypeptide of SEQ ID NO: 2 against several phytases 
in support of the argument that a structure/fiinction correlation was known in the art at the time of filing. 
According to Applicants, the alignment discloses conserved amino acid residues and a motif in the active 
site. Applicants also submit that the claimed genus has been amended to further limit the sequence to at 
least about 50% sequence identity to SEQ ID NO: 2. 

18. Applicant's arguments have been fully considered but are not deemed persuasive to avoid the 
rejection of new claims 47-76. The Examiner acknowledges (1) the structural limitation recited wherein 
the amount of structural variation is limited to 50% sequence identity to SEQ ID NO: 2, (2) teachings of 
the specification, (3) Dr. Short's declaration, and (4) alignment provided. However the Examiner 
disagrees with Applicant's contention that the claimed invention is enabled by the teachings of the 
specification. In regard to the references by Broun et al, Witkowski et al. and Seffemick et al, it is noted 
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that while it is agreed that one of skill in the art would certainly expect changes in the catalytic site of an 
enzyme to have an effect on activity and/or specificity, it is noted that neither one of these references 
teach that any amino acid change in the non-catalytic sites would not have any effect on specificity or 
activity. In fact, one of skill in the art would not expect any amino acid change in the non-catalytic sites 
to have no effect whatsoever in an enzyme since it is well known in the art that amino acid changes in 
non-catalytic sites may result in changes in the 3D structure of a protein such that folding would change 
to the extent that enzymatic activity/specificity is affected. Furthermore, while the catalytic site of an 
enzyme is essential for enzymatic activity, it is noted that those amino acids which are not part of the 
catalytic site must have a function associated to an enzyme's activity and/or substrate specificity. This is 
evidenced by the fact that there is diversity in substrate and/or activity within a family of enzymes. 

In regard to the alignment presented, it is noted that the Examiner disagrees with Applicant's 
contention that the prior art teaches a phytase structure/function correlation. As indicated above, there is 
no teaching which suggest that (1) the conserved amino acids are all that is required in a polypeptide to 
display phytase activity, (2) the variable amino acids are not related to phytase activity such that any 
conservative amino acid substitution would have no effect on this activity. Also, as indicated above, there 
is no limitation in the claims in regard to where the conservative amino acid substitutions can be made in 
the polypeptide of SEQ ID NO: 2. Therefore, the genus encompasses not only species where the 
conservative substitutions are made within the variable regions of the polypeptide of SEQ ID NO: 2. 
Furthermore, even if one were to argue that the conservative substitutions are to be made only in the non- 
catalytic regions, there is no teaching in the specification or the art which provides the amino acids to 
substitute with. 

The Examiner respectfully disagrees with the notion that Dr. Short's declaration has not been 
sufficiently considered or that such declaration is sufficient to rebut any possible prima facie case of lack 
of enablement. As previously indicated, while the Examiner agrees that a phytase activity assay is well 
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known in the art, and one could make the numerous species encompassed by the claims using well known 
molecular biology techniques, the number of species encompassed by the claims is extremely large. 
Therefore, while testing a reasonable number of species would not constitute undue experimentation, in 
view of the fact that the genus of nucleic acids required is extremely large and the specification fails to 
disclose a structureZ&nction correlation sufficient to allow one of skill in the art to select a reasonable 
number of species most likely to encode the recited phytases for testing, it would require undue 
experimentation to enable the full scope of the claims. 



Double Patenting 

19. Applicant is advised that should claim 59 be found allowable, claim 60 will be objected to under 
37 CFR 1 .75 as being an identical duplicate thereof When two claims in an application are duplicates or 
else are so close in content that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

20. Claims 1-13, 16-27, 29-32, 34-43, 45-46 remain provisionally rejected and new claims 47-66, 68- 
69, 71-76 are provisionally rejected under the judicially created doctrine of obviousness-type double 
patenting as being unpatentable over claims 87 and 91-94 of copending Application No. 10/430356. 

21 . Applicants note that claims 45-46, 52-53, 73, 87, 91, 95-123 are currently pending in application 
No. 10/430356. Also, Applicants indicate that they wish to hold this issue in abeyance until the instant 
claims are found allowable. 

22. This rejection has been discussed at length in the previous Office Action. It is noted however that 
in view of the cancellation of claims 1-44 and amendment of claim 87 in copending Application No. 
10/430356, the double patenting rejection previously applied over claims 1-15, 17-26 and 91-94 of 
copending Application No. 10/430356 is now made over claims 87 and 91-94 of copending Application 
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No. 10/430356 . It is noted that according to PTO records, claims 45-87 and 91-123 are still pending in 
copending application No. 10/430356. Claims 87 and 95-123 of copending application No. 10/430356 
are now under consideration. Claims 45-86, 91-94 of copending Application No. 10/430356 have been 
withdrawn from consideration. It is noted that amended claim 87 of copending application No. 
10/430356 is directed to a polynucleotide encoding a phytase wherein the phytase is at least 98% 
sequence identical to the polypeptide of SEQ ID NO: 2. Therefore, claims 1-12, 16-27, 34-43, 45, 47-65, 
71-76 of the instant application, which are directed in part to vectors, expression systems, or host cells 
comprising a polynucleotide encoding a polypeptide having amino acid residues 1-432 of SEQ ID NO: 2, 
would be obvious over the polynucleotide of claim 87 for the reasons of record and also in view of the 
fact that (1) a polynucleotide encoding amino acid residues 1-432 of SEQ ID NO: 2 (440 amino acids 
long) is a preferred embodiment of the invention claimed in copending application No. 10/430356, and 
(2) a polypeptide comprising just amino acids 1-432 of SEQ ID NO: 2 would be at least 98% sequence 
identical to a polypeptide having SEQ ID NO: 2 (98% = 432x100/440). Claims 13, 29-32, 46, 66, 68-70 
of the instant application are directed in part to a method of producing a phytase in a cell by culturing the 
cell under conditions which result in expression of a polynucleotide encoding a phytase having at least 
amino acids 1-432 of SEQ ID NO: 2. Since (1) claims 91-94 of copending Application No. 10/430356 
are directed in part to a method of recombinantly making a phytase by introducing a nucleic acid into a 
plant cell via a vector, electroporation, microinjection or particle bombardment, wherein the nucleic acid 
encodes a phytase at least 98% sequence identical to the polypeptide of SEQ ID NO: 2, (2) a polypeptide 
having amino acids 1-432 of SEQ ID NO: 2 would be at least 98% sequence identical to the polypeptide 
of SEQ ID NO: 2 (440 amino acids long), and (3) a method to produce a phytase by culturing a cell 
capable of expressing a polynucleotide encoding a polypeptide having amino acids 1-432 is a preferred 
embodiment of the invention claimed in copending appHcation No. 10/430356, then claims 91-94 of 
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copending application No. 10/430356 would render claims 13, 29-32, 46, 66, 68-70 of the instant 
application obvious. 

23. In view of the fact that no terminal disclaimer has been filed and no arguments have been 
presented pointing out disagreements with the Examiner's contentions, the obviousness-type double 
patenting rejection is maintained. 

Allowable Subject Matter 

24. Claims 28 and 33 appear to be allowable over the prior art of record but are objected to since they 
depend upon a rejected base claim. 

Conclusion 

25. No claim is in condition for allowance. 

26. Applicants amendment of claims 2, 10-12, 16, 21-23, 35-43, 46 and addition of claims 47-76 
necessitated the new ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION 
IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the extension of time poUcy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS fi-om the date of this final action. 
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27. Certain papers related to this application may be submitted to Art Unit 1652 by facsimile 
transmission. The FAX number is (571) 273-8300. The faxing of such papers must conform with the 
notices pubUshed in the Official Gazette, 1 156 OG 61 (November 16, 1993) and 1 157 OG 94 (December 

28, 1993) (see37CFR 1.6(d)). NOTE: If Applicant submits a paper by FAX, the original copy should be 
retained by Applicant or Applicant's representative. NO DUPLICATE COPIES SHOULD BE 
SUBMITTED, so as to avoid the processing of duplicate papers in the Office. 

28. Information regarding the status of an application may be obtained fi-om the Patent Application 
Information Retrieval (PMR) system. Status information for published applications may be obtained from 
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